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Abstract: Innovative behavior is necessary to combat the 21st century’s sustainability challenges,
as well as to ensure organizations’ longevity and success. Personality traits, such as extraversion,
are strongly related to innovative behavior; nevertheless, such traits are not increasable through
specific training. Intrapreneurial self-capital is a promising preventive resource to enhance people’s
capability to cope with innovations. On this basis, this study analyzed, in an explorative way, the
relationship between extraversion, intrapreneurial self-capital, and innovative behavior, using a
sample of 120 Italian workers. A mediation model was used to assess the effects of extraversion
on innovative behavior and innovative implementation behavior (outcome variables) through
intrapreneurial self-capital (conceived as an intervening mediator variable). The mediation analysis
highlighted that intrapreneurial self-capital is correlated with both workers’ innovative behavior and
innovative implementation behavior. Therefore, implementing dedicated training on intrapreneurial
self-capital could help organizations better address sustainability issues and achieve the Sustainable
Development Goals introduced by the United Nations.
Keywords: innovative behavior; innovative implementation behavior; intrapreneurial self-capital;
sustainability; sustainable development; innovation
1. Introduction
Our century is defined by rapid economic changes and continuous challenges such as globalization
and unstable labor markets [1,2]. Innovation is fundamental in defining organizations’ success and
survival [3,4]. The importance of innovation in the workplace is even more crucial if we consider
the framework offered by Industry 4.0, in which the psychological aspect of innovation is configured
as an essential strategic element to compete in the global market [5]. Thus, it is not surprising that
organizations actively search for workers who continually adapt to change by innovating. Historically,
as stated by West and Farr [6], innovative work behavior was conceived as “the intentional introduction
and application within a role, group or organization of ideas, processes, products or procedures, new
to the relevant unit of adoption, designed to significantly benefit the individual, the group, the
organization or wider society”. At the individual level, innovative behavior was first studied as
a one-dimensional construct [7]. However, more recently, the multidimensionality of innovative
work behavior has been empirically confirmed [8]. Workers’ innovative behavior has multiple facets
that account for all the processes involved in innovation (from idea generation to subsequent idea
implementation).
Innovative behavior is also strongly linked to sustainability. Innovation is a crucial aspect for
organizations to face the challenges related to the Sustainable Development Goals, which were introduced
by the United Nations (UN) [9], and to promote humane and productive organizations [10–14]. As studies
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regarding the psychology of sustainability and sustainable development have highlighted, innovative
behaviors are necessary to meet sustainable project goals, as well as to achieve workers’ growth and
enrichment. Since many scholars agree that extraversion has a positive effect on employees’ innovative
behavior, organizations and human resource (HR) departments are paying particular attention to
this personality trait in personnel selection and other HR decisions (e.g., career planning, resources
allocation) [15]. The personality trait of extraversion appears to be related to the development of new
techniques, work processes, services, and products [16]. Despite the evidence that links extraversion
with workers’ innovative behavior, personality is an intrinsic psychological feature that hardly changes
over time, and it is traditionally considered to be stable [17] (i.e., it is not increasable through specific
training). For this reason, scientific literature regarding innovation, especially at the individual
level, has recently taken into consideration other constructs in which it is easier to intervene; among
these, intrapreneurial self-capital has received increasing consideration. This construct was defined
by Di Fabio [18] as a higher-order construct (i.e., a core of individual resources) that includes nine
first-order constructs.
Intrapreneurial self-capital reflects the positive self-evaluation of one’s own ability to be committed, to
identify significant objectives, to feel in control over life events, to creatively solve problems, to change
constraints into resources, to develop one’s own skills, to apply decision-making skills to every aspect of
life, and to make decisions carefully and adaptively [18,19]. Given such characteristics, intrapreneurial
self-capital can enhance people’s capability to cope with work-related changes and transition by means
of innovative solutions [20]. Indeed, intrapreneurs frequently develop and implement new ideas
within their organization, even when facing organizational change and conflicts [21], thus ensuring a
successful innovation process, since novel ideas need to be acted upon and implemented [22,23].
In addition, recent studies have highlighted that intrapreneurial self-capital is correlated with
extraversion [20,24]. Therefore, intrapreneurial self-capital seems to be related both to extraversion
and employees’ innovative behavior.
Aim of the Study
The aim of the present study relies on testing, in an explorative way, whether intrapreneurial
self-capital could mediate the relationship between extraversion and individuals’ innovative behavior,
since other constructs have appeared to be able to do so [15]. Indeed, none of the previous studies
have considered the relationship among these three variables at the same time. Using those same
antecedents (i.e., extraversion and intrapreneurial self-capital), we also want to investigate whether
the same theoretical relationship could be maintained to predict workers’ innovative implementation
behavior, since intrapreneurs seem specifically inclined toward implementation activities (i.e., planning
in uncertain environments, studying circumstances in-depth, using information in a rational and
strategic way) [25]. Nevertheless, the innovative implementation dimension has not received much
attention in previous research. For this reason, we considered workers’ innovation behavior not only
as a one-dimensional construct [7], but also as a multi-faceted phenomenon, as acknowledged by the
most recent scientific literature [22,26,27]. Therefore, we used the implementation starting activities
dimension of the Innovative Behavior Inventory [8] to assess innovative implementation behavior,
in which intrapreneurs seem to excel, and the total score to obtain a general picture of each individuals’
innovative behavior. Differently from other studies that involve students, we wanted to test such
relationships with a sample of workers.
The following hypotheses were formulated:
Hypothesis 1 (H1). Extraversion is positively correlated with both intrapreneurial self-capital and employees’
innovative behavior.
Hypothesis 2 (H2). Intrapreneurial self-capital is positively correlated with employees’ innovative behavior.
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Hypothesis 3 (H3). Intrapreneurial self-capital mediates the effect of extraversion on employees’ innovative behavior.
Hypothesis 4 (H4). Intrapreneurial self-capital mediates the effect of extraversion on employees’ innovative
implementation behavior.
2. Materials and Methods
2.1. Participants
The participants of this study were 120 workers (85 females) employed as high school teachers in
the Tuscany region, with an average age of 48 years (s.d. = 11.11). A total of 91.67% have a master’s
degree, while 8.33% reported having a high school diploma. Participants’ average length of service
was 17.71 years (s.d. = 12.44, Min = 1 year, Max = 42 years).
2.2. Measures
2.2.1. Innovative Behavior Inventory (IBI)—Italian Version
The IBI scale [8] consists of 23 items measured via a five-point Likert scale. For each of the
statements presented, the respondents expressed their degree of agreement or disagreement, using
the lower limit of the scale (i.e., 1) to express a strong disagreement, and the upper level (i.e., 5)
to communicate maximum agreement. The 23 items of the IBI scale form seven dimensions: idea
generation (e.g., I try new ways of doing things at work); idea search (e.g., I try to get new ideas
from colleagues or business partners); idea communication (e.g., when I have a new idea, I try to
persuade my colleagues about it); implementation starting activities (e.g., I develop suitable plans
and schedules for the implementation of new ideas); involving others (e.g., when I have a new idea,
I look for people who are able to push it through); overcoming obstacles (e.g., I am able to persistently
overcome obstacles when implementing an idea); and innovation outputs (e.g., many things I came up
with are used in our organization). The Cronbach’s alpha coefficients for the IBI scale ranged from 0.61
to 0.88. The psychometric properties of the Italian version of the IBI have previously been presented by
Di Fabio and Duradoni [28]. The Italian version of IBI showed better reliability with Cronbach’s alpha
coefficients, ranging between 0.69 and 0.89. The Italian version also showed good and appropriate
indices of fit (χ2/gdl =2.45; Tucker–Lewis Index (TLI) = 0.90; Confirmatory Fit Index (CFI) = 0.92;
Root Mean Square Error of Approximation (RMSEA) = 0.07; Standardized Root Mean Square Residual
(SRMR) = 0.05).
2.2.2. HEXACO-60—Italian Version
HEXACO [29] is a short personality inventory that consists of 60 items measured via a five-point
Likert scale, ranging from 1 = absolutely false to 5 = absolutely true. The HEXACO assesses six
dimensions: honesty/humility (e.g., I would not use flattery to get a raise or promotion at work,
even if I thought it would succeed); emotionality (e.g., I would feel afraid if I had to travel in bad
weather conditions); extraversion (e.g., I prefer jobs that involve active social interaction to those that
involve working alone); agreeableness (e.g., I rarely hold a grudge, even against people who have badly
wronged me); conscientiousness (e.g., I often push myself very hard when trying to achieve a goal); and
openness to experience (e.g., I like people who have unconventional views). The reliability coefficients
for the HEXACO scale ranged between 0.73 and 0.80. The psychometric properties and the validity
of the Italian version of HEXACO were presented by Di Fabio and Saklofske [30]. The reliability
(Cronbach’s alpha coefficients ranging from 0.76 and 0.78) and the factorial structure (χ2/gdl = 2.45;
TLI = 0.91; CFI = 0.92; RMSEA = 0.05; SRMR = 0.06) of the Italian version were found to be in line with
the original scale.
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2.2.3. Intrapreneurial Self-Capital Scale (ISCS)—Italian Version
The ISCS [18] uses a five-point Likert-type scale to measure the intrapreneurial self-capital
construct. The scale is composed of 28 items and investigates self-evaluation, hardiness, creative
self-efficacy, resilience, goal mastery, decisiveness, and vigilance aspects. The reported Cronbach’s
alpha coefficient for the ISCS total score is 0.86. The psychometric properties of the scale were
reported by Di Fabio [18]. Overall, the ISC showed appropriate dimensionality indices (χ2/gdl = 1.43;
NNFI = 0.90; CFI = 0.90; RMSEA = 0.05; SRMR = 0.04).
2.3. Procedure
The questionnaires were administered to high school teachers in group sessions by trained
psychologists, in line with the requirements of privacy and informed consent of Italian law (Law
Decree DL-196/2003) and EU regulation (2016/699). Any participant could withdraw from the data
collection session at any time. The scales were administered in counterbalanced order to control for
order effects.
2.4. Data Analysis
We first verified the preconditions necessary for mediation analysis. For all the variables suitable
for the mediation analysis, we excluded gender-related differences. Subsequently, we carried on
regression procedures recommended by Hayes [31] for the assessment of mediation using PROCESS
version 3.2 [32]. We selected a simple mediation model (i.e., theoretical model 4) to assess the causal
effects of an independent variable (X) on an outcome variable (Y) through an intervening mediator
variable (M). According to Hayes [31], in a simple mediation model, there are two possible pathways
in which X affects Y. The first path directly connects X with Y, while the second links X and Y indirectly
through M. We proceeded to estimate the effect sizes of the mediator (i.e., how much of the independent
variable’s effect was accounted for by the mediator) and of the entire model (i.e., direct and indirect
pathways effects).
3. Results
3.1. Descriptive Statistics
Table 1 reports the descriptive statistics for the high school teacher sample. The data refer to all
those dimensions involved in our data collection.
Table 1. Descriptive statistics.
Scale Variable Average (s.d.)
HEXACO
Honesty/humility 40.61 (5.74)
Emotionality 33.35 (5.14)
Extraversion 33.51 (5.19)
Agreeableness 33.20 (4.93)
Conscientiousness 37.08 (6.02)
Openness to experience 35.91 (5.70)
IBI
Idea generation 3.84 (0.72)
Idea search 3.90 (0.63)
Idea communication 3.62 (0.70)
Implementation starting activities 3.20 (0.81)
Involving others 3.27 (0.74)
Overcoming obstacles 3.39 (0.68)
Innovation outputs 3.18 (0.80)
Total Score 3.49 (0.51)
ISCS Total Score 101.57 (10.58)
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3.2. Mediation Analysis
Correlations between personality traits, innovative behavior, and intrapreneurial self-capital were
explored. In Table 2, we report the correlation matrix.
Table 2. Correlation matrix between HEXACO personality traits, innovative behavior, and intrapreneurial
self-capital.
Scale Variable IBI ISC
HEXACO
Honesty/humility −0.08 0.30 **
Emotionality −0.17 −0.28 **
Extraversion 0.42 ** 0.57 **
Agreeableness −0.01 0.19 *
Conscientiousness 0.04 0.56 **
Openness to experience 0.41 ** 0.43 **
*: p ≤ 0.05; **: p ≤ 0.01.
In line with our hypotheses, extraversion resulted as the most highly correlated personality trait
with the variables of interest. Indeed, extraversion showed significant and robust correlations with the
IBI total score (Pearson r = 0.42, p = 0.001) and the IBI implementation dimension (Pearson r = 0.30,
p = 0.001), as well as with the ISCS score (Pearson r = 0.57, p = 0.001). The IBI total score and the ISCS
score were also related (Pearson r = 0.54, p = 0.001). Finally, intrapreneurial self-capital was shown to
be positively correlated with innovative implementation behavior (Pearson r = 0.32, p = 0.001).
On this basis, we decided to perform two mediation analyses, using extraversion as our
independent variable and intrapreneurial self-capital as the mediator, to predict both innovative
behavior as a whole (Model 1) and its implementation component (Model 2). Figure 1 represents
the relationship between extraversion and innovative behavior, with intrapreneurial self-capital as a
mediator, while Table 3 shows the statistics related to each mediation path.
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Figure 1. Model 1. Relationship between extraversion and innovative behavior, with intrapreneurial
self-capital as a mediator. k2 Mediator Effect Size = 0.23.
Consistent with our predictions, extraversion demonstrated a significant direct positive influence
on innovative behavior (path c) and also affected it indirectly through intrapreneurial self-capital.
However, the direct effect (path c’) did not appear statistically significant. Highly extraverted
individuals reported higher intrapreneurial self-capital (path a), and participants who had high
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scores in intrapreneurial self-capital appeared to behave in a more innovative way (path b). In Table 3,
model effects indices are summarized.
Table 3. Model 1. Mediation analysis statistics.
F df p. R2
X predicts M 57.63 1,118 0.001 0.33
X and M predict Y 25.91 2,117 0.001 0.31
X predicts Y 24.78 1,118 0.001 0.17
Student t df p. Standardized β
Path a 7.59 118 0.001 0.57
Path b 4.74 117 0.03 0.45
Path c’ 1.72 117 0.08 0.16
Path c 4.98 118 0.02 0.42
As we can gather from Table 4, the 23% of the variance in the innovative behavior score is explained
by using intrapreneurial self-capital as a mediator. Meanwhile, the interaction of extraversion and
intrapreneurial self-capital explains the 32% of the innovative behavior total score.
Table 4. Model 1. Effect indices.
Total Effect Direct Effect IndirectEffect
Par. Standardized
Indirect Effect
Tot. Standardized
Indirect Effect k
2 Total Variance
Explained by Model
0.04 0.02 0.03 0.05 0.25 0.23 0.32
For the second model, we proceeded as before, changing the output variable (i.e., implementation
dimension). Figure 2 presents the graphical representation of Model 2, in which the relationship
between extraversion and innovative implementation behavior is mediated by intrapreneurial
self-capital. In Table 5, the model related statistics are shown.Sustainability 2019, 11, x FOR PEER REVIEW 7 of 11 
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Table 5. Model 2. Mediation analysis statistics.
F df p. R2
X predicts M 28.05 1,118 0.001 0.19
X and M predict Y 7.68 2,117 0.001 0.12
X predicts Y 7.40 1,118 0.007 0.06
Student t df p. Standardized β
Path a 5.30 118 0.001 0.52
Path b 2.75 117 0.007 0.22
Path c’ 1.31 117 0.19 0.18
Path c 2.72 118 0.007 0.30
In line with our prediction, intrapreneurial self-capital mediates the association between
extraversion and innovative implementation behavior. The total effect (path c) of extraversion on
innovative implementation behavior was significant; however, the direct effect that was conditional
on the mediator was not statistically significant (path c’). Highly extraverted individuals reported
higher scores on the intrapreneurial self-capital scale (path a), and teachers who had high scores in
intrapreneurial self-capital seemed more willing and readier to implement new ideas (path b). Table 6
summarizes the model effects indices.
Table 6. Model 2. Effect indices.
Total Effect Direct Effect IndirectEffect
Par. Standardized
Indirect Effect
Tot. Standardized
Indirect Effect k
2 Total Variance
Explained by Model
0.03 0.02 0.02 0.02 0.12 0.08 0.18
As we can gather from Table 6, around 8% of the variance in innovative implementation behavior
is explained by using intrapreneurial self-capital as a mediator. Testing for the overall effects that
extraversion, intrapreneurial self-capital, and their interaction have on innovative implementation
behavior, we obtained a model global effect size of 18%.
Finally, we also considered openness to experience as a possible predictor; however, the very low
r-squared mediation effect obtained from the mediation analysis suggested that openness and ISC
could act independently on innovative behavior.
4. Discussion
In general, the current study extended previous research by examining mediation models that
explain employees’ innovative behavior and assess the role of intrapreneurial self-capital as a mediator
of extraversion among adult workers.
First, we confirmed the literature results concerning the relationships between extraversion,
intrapreneurial self-capital, and employees’ innovative behavior (H1) [15,24]. This study also explored
and confirmed the results regarding the relationship between intrapreneurial self-capital and individual
innovative behavior [21] (H2). The existence of such relationships was a necessary precondition to
performing our mediation analysis.
Hypotheses 3 and 4 were also supported, revealing that extraversion’s effect on employees’
innovative behavior is mediated by intrapreneurial self-capital. Following the k2 interpretation
of Preacher and Kelley [33], we found a large mediator effect size for Model 1 (i.e., output
variable = innovative behavior as a whole) and a medium mediator effect size for Model 2 (i.e.,
output variable = innovative implementation behavior).
The fact that the direct effect in our mediation models (i.e., when the mediator is accounted for)
became insignificant underlined even more how intrapreneurial self-capital can be a key factor in
promoting innovative behavior [20], since a great part of the total effect of extraversion on innovative
behavior and innovative implementation behavior appeared to pass through the mediator pathway.
Sustainability 2019, 11, 322 8 of 10
These indirect effects are explained by the fact that extraverted individuals are more likely to pursue
innovation under incentives [15], which could be inherent in the innovation process itself, since highly
extraverted individuals tend to conceive innovation as an opportunity for personal growth and as a
way to increase their own resources (i.e., they have higher intrapreneurial self-capital) [34].
Unlike personality traits, intrapreneurial self-capital is increasable through specific training [35,36]
and could more easily be used within a primary prevention perspective (i.e., positive psychology) for
the enhancement of workers’ innovation potential [2,37–39]. In other words, workers can boost their
innovation capabilities through specific training based on increasing their intrapreneurial self-capital.
Nevertheless, our work still is exploratory and correlational (i.e., non-causal relationships are involved).
Thus, future research should clarify whether causal relationships exist between these variables.
Notably, intrapreneurial self-capital is associated with eudaimonic well-being [19] in terms of
social and psychological prosperity and promotes flourishing and resilient workers [20]. Other
studies have highlighted how intrapreneurial self-capital provides benefits for career development
(e.g., career self-efficacy, career decision-making) [18] and adaptive well-being (e.g., hope, acceptance
of change) [24]. Therefore, enhancing intrapreneurial self-capital in a primary preventive perspective
could have a much more wide and comprehensive effect on workers (i.e., helping them to more
successfully face the unpredictable and dynamic environments of current organizations) than just
increasing their innovative behavior.
Overall, our results appear useful and exploitable for human resources, organizational development,
and career planning. Nevertheless, several limitations of this study need to be addressed. The results
of the present study are not fully generalizable to all Italian workers in any line of work, since the
participants were high school teachers from the Tuscany region. Future research should expand the
investigation regarding the mediation effect of intrapreneurial self-capital on innovative behavior,
involving workers from different geographical areas in Italy as well as from foreign countries, to
address the cross-cultural invariance of our results. Moreover, our mediation models should be further
tested, taking into account different types of workers. Future research should also consider other
possible relationships between intrapreneurial self-capital and other constructs that are able to enhance
innovative and sustainable behaviors. For instance, workplace relational civility [40] could potentially
sustain and amplify the impact of intrapreneurial self-capital on innovative behavior (i.e., creating
a work climate open to change and innovation). Also, sustainable leadership [12] should be taken
into account in future studies as a possible way to increase intrapreneurial self-capital and thus
innovative behavior.
Despite the aforementioned limitations, this study suggests that intrapreneurial self-capital
could promote sustainable development within organizations [10,13], due to its relation to innovative
behavior. Intrapreneurial self-capital also appears particularly useful in achieving the transition from
innovation idea generation to implementation. Acting upon workers’ intrapreneurial self-capital could
increase their innovative potential, thus favoring organizations’ sustainable development and health.
Furthermore, intrapreneurial self-capital could potentially introduce new psychological resources
and strengths to better approach sustainability issues and achieve the Sustainable Development
Goals put forth by the United Nations [41]. To meet sustainable project goals, organizations must
seek innovative behavior and solutions. Enriching workers’ ability to creatively solve problems and
transform constraints into resources will sustain innovative behavior, in line with a new preventive
pathway offered by the psychology of sustainability and sustainable development [41]. Even though
the relationship between innovative behavior and sustainable development was not directly assessed
in our study, a recent work [24] suggested that intrapreneurial self-capital is connected to well-being
aspects which are in line with the Sustainable Development Goals (i.e., goal number three: good health
and well-being; goal number eight: decent work and economic growth). In a primary preventive
perspective, organizations must pay attention to promising psychological resources that could make a
difference in terms of future concrete behaviors regarding sustainability issues.
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